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As a consequence , wh ile there is the possibility
oF spec iFication error w i th  resulting biases in the
estimates of coefFicients of variables related to
pr ice , these latter wil l  be minima l compared w i th
other potent ial prob lems in our ana lys is.

Presented in Table 5.1 is a list of the set of
independent variables relating to the market Forces
aFFect ing the demand For recreational services in
the market area . These var iables measure , in
various ways, the Following: the number of house-
holds or population , gross income , total retail sales
as a measure of economic activity in the area , per
cap ita measures of income , measures of the income
dist— ibuticn in terms oF those households most likel y
to consume recreationa l services provided at Corps
pro jec ts , changes over time in population and income ,
and boat registrations in the market. In all cases ,
the variables examined at this stage of the ana lysis
were expected to have a pos i t ive rel~~t ionship w ith
the measures of profitabil i ty def ined earlier in this
chapter . The expected sign of these and the other
sets of variables is indicated in Table 6.1.

The second set of var iables , termed the pro ject
variables, collectively determine both the d e m a n d  f o r
and supp ly oF recreational services at the project
relative to other suppliers of recreational services
in the market area . As a First step, an examination
was made of those variables within this set which
serve as indicators of the supplies of recreational
services at the project . Such variables include

• measures ot~ boat ramps and lanes available , number
oP rental units available , the age of the project.
the totE,l shoreline and water areas , and t~he pu rposes
for which the project was built .

A second group of variables in this set m r-lauren
th~ eF’ ective demand for the rca-oat iona l serviccns
provided on and in the project. Such var iabl es
measure the tot, ~l number 0F visitatio n doyn . the
average famil y usage on weekends during (tsr- peak
month , the propor tion of a 1. 1 endance  ~s Lsr - - ing  t tsr-
summer m o nt ’~~ - the percentage of it  t e n  ‘ e n  I - n i (  Ipi n~(
in w ate r- -’~ j j r 1~j , boo t  in- i , and Fis h ing .  and mr j sur-, ’e I

w ut~or level  f luct  o,L ions dur I ri . M~~i—ch Chr-nu D i  eLi,

(~~~u the discuanion i n  A ppon c l i-  C).

_ _ _ _ _ _ _  _ _ _ _ _ _ _ _
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TABLE 5.1

VARIOUS SETS OF INDEPENDENT VARIABLES AND EXPECTED SIGNS
BETWEEN DEPENDENT V A R I A B L E S

Sets
Off Independent Expected

Var i ab les Var i ab l es Sign

Market HOUSHLDS +

NET--EBI +

RES--1973 +

CMEAN--73 +

TFI-- 1973 +

POP--1973 +

HPC 1OUP +

HPC 15UP +

CPOP23 +

CPOP13 +

CMEAN23 +

CMEAN 13 +

BOATREG +

Project TWTRA +

TSHORE
PJSUMATT +

FLDCDNTL -

POWER -

N A V I G A T N  -

I R R I G A T N  -
REC9EAT +

F I S H W I L D  +

WTRSPLY
YEARFULL -

RLL +

RLR +

RRENTU +

T A T N O C R A  +

P W A T R S K I  +

PERBOAT +

PERFISH +

A W F O U O P M  +

WR UANGE -

W T R V A R  -



~~~~~~~~~~~~~~~ - “ I

61

TABLE 5.1 [Continued)

VARIOUS SETS OF INDEPENDENT VARIABLES AND EXPECTED SIGNS
BETWEEN DEPENDENT VARIABLES

Sets
of Independent Expected

Variables Variables Sign

Fir m C U R R A T I O  -

ACIOTEST -

CLIABNTW -

WORKCAP +

N T W T H L I B  +

N SGFA +

MSALNS -

INTEXP -

A D V E X P  +

WAGEXP -

BTSPACE +

V I S I T  +

VIST M KT +

CDN SRENT +

CMORNEED +

CORPORA l
MARINA [or BOATS)

Corps NASHV ILL
STLDUIS
LITL9OCK ?
PITTSBRGF-1
OMAHA
FTWORTH
TULSA
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Collectivel y ,  the two groups of project variables
determine the relative demand and supply oF recreationa l
services at the projects studied. The expected sign of
the relationsh ip between this set oF independent
variables and the measures oF proFitability defined
earlier are also indicated in Table 5.1.

The third set oF variables , termed the Firm
variables , measure the demand and supply oF recreational
services of the individual Firm relative to other Firms
on the same project. The first group of variables in
thi=.~ set measure either the specific supplies of
recreational service provided or the costs associated
with the provision oF the services. This group
includes the Following: standard financial measures
oF operating performance , costs off wages, ofFicers ’
salaries , advertising, and interest , as percentages
of total expenditures; and number of boat spaces
provided , assuming the firm is a mar ina .

The second group oF variables in this set
measures the demand for recreat ion services and
includes the Following: perceatage of boat spaces
For rent and the number oF new boa t spaces needed ,
tota l visitations to the recreational area of the
Firm and the share of visitations relative to the
entire attendance . The third and Final group of
variables within this set measures the characteristics
of the Firm which may aFfect profitability and include
whether or not the firm was a corporation and/or
marina. ~

The m a j o r  ommissions from this third set of
variables are specific management variables whi ct—
cou l d  possib l y have a substantial efFect on the
success oF the concessionaire, based upon our perms na l
interviews as summarized in A ppendix C. The F ir s ,r ic :ial
measures oF operat ing perFormance and cost vani blen

shou ld exp lain a portion oF the to ta l  d i F f e r  ence in
mana ger ial abi l i ty among the f i rms ; hew ‘ c- I . an i n
many other economic studies , no ,~~t i e ( n e s ; t ’r -n ‘ t i ~

4The MARINA var iable is  b ar, up I ’  ,~ n.
deFinition; however— , in the n - - s —  H ‘~~-nr’ -~ • 1 ,  r 5

not c lassiFied as marinas wh ir -h H, 1  f r -~ ~~~~~~~~

Hence , the BOA TS v , n i , b i~~- H i ’ , f ’  0 - i  ~ ‘~~~~~ . e~~’ ~ i - e  s n .

_ _ _  - - -  — - ‘ -~~~
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management factors were available even though , as the
Sma ll Business Administrat ion study conc luded , they
m ay  be the ma jor determinant of successFul concession—
aire operations. Thus , of the sets of variables
considered in this study, the most severe ommission
is the management variables. The expected sign of
the relationship between the th ird set oF independent
variables and the measures oF profitability deFined
earlier are indicated in Table 5.1 , as well.

The Fourth and fina l set oF variables , termed
the Corps variables , are introduced into the model
to account For possible diFFerences in Corps
administration of concessionaires among Corps
distr icts. In addition, since Corps di -~tricts are
deFined on the basis of major watersheds , this set
of variables may account for c l imat ic  and environ-
mental differences in these watersheds- which could
affect the individua l Firm ’s profitability. Since
interviews and statistical evidence indicated that
1973 was somewhat styp ical in that it was a year of
hi gh water levels , resulting in impaired profit
poss ibilities in some of the d is t r ic ts  chosen for
this study ,  we have included these dummy variables
for districts in addition to our previousl y deFined
water Fluctuation variables. As Table 5.1 indicates
we have no a priori expectations regarding the signs
oF these variables as they relate to the measures of
proFitability deFined earlier .

Ana lys is oF Simp le Correlations among Dependent
Variables

The list of variables From the previous section
which could be included in the regres~~ion and di ;-
criminant models is quite large . Because of the
problems of mu lticollinearity, if all were e~~arr, ine,i
at once , an examinat ion of the simple correlations
f a -  (~ween th~~~r- variables and t hr - dependent v ir 1 ibles
was made to reduce the number el potential ni- ti~~- O ,  ‘ns
in the regression model. Before present i r ;~~ ‘b in
discussion , however , some comments ,ni in order ab ut
the camp 1e oF concess iona ii ar ; uca -d in the ir e fr - i
development. This is f ol b a r d by  a d i - / u c - ,ion

the simple corre] i t  ions ai- r i p  I h, per’s ,‘nt. - - - n i i b l e s .
t hr ’sm selv ra. and t ina l l y w i t h  t b .  , f i ;cij - i r r-i a’

sj r r l I - 1 u  on —rn 1- s t i o ns  n t ,w r - n  the i s f , - ; r’n~~~ r i 5  and
dependent var i ,h l rr .

_ _ _
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Prior discussion in Chapters 3 and 4 has indicated
how the sample of 94 concessionaires was obtained. In
this chapter , because of missing observations for one
or more variables , the statistical analysis may be
based on Fewer than 94 observations. In these
instances , the number oF observations upon which the
analysis is based is clearly indicated in the tables
oF statistical results. Although data have sub-
sequently been obtained for additional variables oF
interest [as indicated in A ppendix A], the analysis
presented herein has been guided by those variables
which were Felt to be most accurately reported by the
parties involved.

As indicated earlier , there are three basic rates
off return variables considered: rate oF return on net
sales , rate of return on total assets , and rate oF
return on net worth. In the calculation off the Firm ’s
profits , an accounting dilemma arose in that there was
no cons istency in the treatment of inventory changes
from one F irm to another. Some Firms Fo l lowed standard
accounting procedures and reported net profits net of
inventory changes over the Fisca l year. Other firms
reported net proFits gross of inventory changes over
the Fiscal year. Initially, two variants oF each
rate oF return variable were examined. The First
variant [indicated by variables RETSALE1 , R T A S S E T I .
and RTNTWTH1) adjusted all Firms net proFits lo
reFlect the changes in inventories over the Fisca l
year. This type oF cost oF goods account ing b .-I I i s -

reflects the inventory accumulat ion and li~~u i f  t ion
which was evident For a number of I_ r i - Fjrm~ in toe
samp le. It should be noted that th i s ni- i pt - c f it ~~
Fi gure and associated rate oF rut urn ~ -s cora r O t  ly
reported by a majority of the F i rr rn .

The second variant [ind i cate-f by ;;r

RETSALE2 . RTASSET2. and ATNTWTH2) did  r i - I i dju s ;t the
Firm ’s reported net proFits , ~~‘ -i rr j~ ( f i r -  i I - d :  f’s r-(

accounted For inventory ch~~n ien . 1. r i - i V i t ’ s

reflects the net prof its F i (or 0 ri-port ed on the j r-i - ’

income statement and may in many cases f~~~ - Ii’s r 5 5 0  • It
or loss Figure on which mana ger i al d o in i e n -  w i - r i -
based.

_ _  _ __ _ _ __  _ _ _ _ _ _ _  ~~
--
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In Table 6.2 the simple correlations among the
three major rate—off—return variables and their respective
variants are presented. A perusa l oF the table indicates
a positive and statistically signiFicant association
aetween the two variants off each oF the three dependent
variables. The two alternative variants of the rate oF
return on total assets appear to be most similar , while
the two variants off the rate oF return on net sales are
least similar. In the basic analysis below , use is
made oF the rate-off-return variables which are adjusted
For inventory changes. Later in the regression analysis,
an indication is given off whether this makes any diFfer-
ence in the model ’s explanatory ability .

An examination off the simp le corre lations among
the dependent var iables indicates a positive and
signiFicant association between the rate oF return
on net sales and the rate off return on tota l assets.
Not unexpectedly ,  the rate off return on net worth is
not associated with the other rate—oF—return variables.
As discussed earlier , this is partially attributable
to the fact that this rate-of-return variable reFlects
not only current relative proFitability but previous
profitability or lack thereof. Net worth can be eroded
over time because of continuing losses or withdrawals
oF capital while , at the same time , there is a less
substantial change in the Firm ’s net sales or tota l
assets. Consequentl y ,  it should not be surprising
iF the models explaining the rate of return on net
worth perForm poorer than models explaining return
on assets or sales.

Ana lysis of Simple Correlations between Dependent and
Independent Variables

In the development of the theoretica l model in
this chapter , several sets oF inde~pendent variables
which should be related to the dependent variables
were indicated. The expected signs of these relation-
ships were summarized in Table 5.1 .  AFter a n  exhaustive
ser ies oF tests oF the corre lat ion between these
dependent and independent var iables, those 1 i -P-ed  in

¶ Table 5.3 provided the starting point For our-
development of the Fina l regression a n d  discriminon i
models . The list does not include any of th r - O t t  i -I-

_ - - -- ,~~~~~~~
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TABLE 5.3

LIST OF S T A T I S T I C A L L Y  S I G N I F I C A N T  I N D E P E N D E N T  V A R I A B L E S
FROM SIMPLE C O R R E L A T I O N  A N A L Y S I S

PERBOAT TSHDRE
FLOCONTL N A V I G A T N
RLL or RLR R R E N T U
Y E A R F U L L  CON SRENT
M A R I N A  [and BOATS )  CORPORAT
C L I A B N T W  NS GF A
A C I O T E S T  I N T E X P
WORKCAF All District Variables

variables considered in this section. It is possible
that their lack oF confirmation is attributable to a
failure in this simp le correlation ana lysis to hold
other variables constant as is commonly done For a
linear regression ana lysis. 

-

The major discovery resulting From the above
intensive rev iew of the numerous variables included
in the study is that so Few variables are significantl y
related to the profitable operations of Corps concession—
aires. Most important is the lack of significance of
market variables and the apparent signif icance off
project variables and mana gement variables. The
variables in Table 5.3 are the pool From which the
Final models are estimated next in Chapter 6.

Although the statistica~ findings of this study
- 

- suggest that market variables in themselves are not oF
critical importance in explaining concessionaire
profitability , this is not to suggest that market
factors are unimportant. It should be obvious that a
concessionaire without customers would soon be out of
business. The Findings must be interpreted , rather.
as exp laining the rate of return or proFitability o1

concessionaires, which is diFFerent From exp laining
the demand far its services. Once it is assumed that
a concession;r ire has cuc’st.omers, t hen what Factors
contribute t - . ~a successful or unsuccessful operation?
The point to be nr~~de is that the purpoors of the s t i k

was to ste’ -ielop a m u s i c ! I f  the typ ica l c inoessionaire ’s
proFit~- i b i i i t y ,  not to cir -”-rsl op i model of t he  r , n ke t

[demand) for a concessionaire ’s cervices.

k- ---- _ _  - _ _ _
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The study assumed a 50-mile market radius For
each concessionaire , but since more than one concession-
aire operates at each Corps project , a 60—mile market
was assumed For each project as well. It is very
diFficult to assume that the market for each concession-
aire  is exactly coterminous with the market for the
entire project. However , the individua l concession-
aire was the focus of the study--prim aril y with regard
to its proFitability . Moreover , the Failure to care-
f u l ly delineate the specific market for each
concessionaire From that off each other concessionaire
may have been instrumental in causing the market
Factors to take on an unimportant stance in this
study. In any event , even with the assumption oF a
SO-mile market radius , there still exists the problem
oF over l apping markets , where one project’s market is
intermingled with that oF another . This problem
would have been made more serious by enlarging the
project market.

In essence , the specification of the models
developed f r om thi s resear ch m i n i m i z ed the ef f ects
oF market Factors on speciffic concessionaires. But ,
as the intent oF the study was to primaril y highlight
the causes of concessionaire profitability, given err
existing market , this  l i m i tation is not v i e w ed as
being particular ly severe . To reiterate , in terms
of profitability , market Factors are not critica l ,
since p rof i table  concessionaires ex i st on sma l l  and
large projects , both near large cities and in rural
areas. In other words , proFitable operations cannot
be assured s imp ly because a market exists for that
project. The comp lexities of good management , good
location , etc. , are the Factors that determine
profitability , just as with any other kind of product
or service . Profits cannot be guaranteed to any
potential concessionaire at any project at any time ,
unless there are large subsidies available.

_  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~ 
_ _ _
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CHAPTER 8

R E G R E S S I O N  AND D I S C R I M I N A NT A N A L Y S I S  AND
R A Y S T O W N  PROJECT FORECASTS

Introduction

In this chapter , the estimated regression models
are pr-esented along with the associated discriminant
analysis. The estimated regression models are based
upon the list oF important independent variables which
were examined in the previous chapter . This list was
obtained by an examination oF the simp le correlations
between these variables end the profitability measures.
It excludes many variables which , in theory, should
affect the Firm ’s profitability but which provided no
confirmation based upon the sample data . Initiall y,
we present estimates of the regression models including
all oF the variables listed in Table 5.10.

Because off the large number oF such variables ,
extensive multicollinearity was found to exist among
them afFecting our ability to test hypotheses about
the coeFFicients. Since the principal objective is
the development oF a series of Forecasting models ,
the hypothesis tests have been de-emphasized in this
chapter. This is also in accordance with the
discussion in Chapter 5, since the regression models
examined in this chapter are the reduced Form equations
and do not constitute behavioral equations . Con-
sequentl y ,  the attempt was made to develop relatively
s imple regression models by eliminating unimportant
variables. After presenting estimates oF the general
regression model some variables are eliminated and the
models are re—estimated and presented in Final form .

The second part of this chapter parallels the
Fir st except that di sc r i m i nant analys is was employed
to develop a procedure to classify Firms into either
a profitable or an unprofitable category . In the
development of this procedure , many oF the same
independent variables that were used in the estimated
regression models are also used as classification
variables. To assist the reader , at the beginning of
this section a brieF survey oF discriminent ana lysis
is presented , plus some oF its potential problems.
beFore examining the classification results. 

--- ~-— — ---—  —- ---- - - - -- -
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The third part of the chapter consists oF the
Forecasts of proFitability or unproFitability from the
regression and discriminant analyses For the new
commercia l concessionaire located on the recent l y
constructed Raystown project in Pennsy lvania. In
developing this Forecast , use is made oF pro ject ions
oF concess ionaire Financial positions From the case
study of the concessionaire which comprises Volume II
oF this study. In addition , information was utilized
about the character istics of the pro ject  itselF.
Since there are a number of possible combinations •1

of legal ownersh ip, concessionaire size , and length
of lease , among others , a variety of scenarios are
presented to Forecast both proFitability rates and
the proFitability likelihood oF this new concession-
a ire .

Data Subsets Underlying the Regression and Discriminant
Ana lysis

While there are 94 concessionaires in the sample
[as discusised in the previous chapters), both the
regression -and discriminant anal yses were est imated
using Fewer than ti-rig number of concessiLna ires . A s
was indicated n the discussion oF simple corre lat ions
between the Firm independent variables and the measures
of profitability in the previous chapter , there were a
number oF cases in which observations were missing ‘or
some oF the independent variables. Cr~nsepuent1y, the
sample data were nonhomogeneous in terms of all
avai lable data .

As a starting point a subset oF the 94 c: rrct -5sI ’sns
was constructed which consisted of all Firms havir ;
repor-ted F inancial data For employees ’ w i j e s  and
interest expense . This par’ iculer subset won cho ’s -t~
since these and related Financia i data e-hibited
si gnificant associations w i t h  the proF i tabi iit.y me , it -s
in Chapter 5. The subset is denoted - r n  f i r  ~ p~~r -  ~ j o g
m t .  r - s - - ’ st and wi li e expensen in t h i s  cf’s pt irs - -

necond subse t was const ructed r ron the I ir cs t
c c r . — ;i t  in- j  OF all ~ i rms - - r ’ s p o r - t  ing emp loyees ’ o r Fr r ; rod

m t  .~~‘ t e .  S r - r i - ; -  which also h r - in boa t . ci i ps ov a i l f i . - .
- I - ‘ icular subse t is denoted as mar m o o  since ,
‘ . . - —,n ~~~ t hese boa ’- - sli ps wi- r e , r v . r i l r h l c -  or ri- r t~~~l

1- 
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purposes. It should be mentioned that this definition
oF a mar ina , which is used throughout this chapter ,
does not coincide with the Corps definition. In
particular , the Corps reports the type of business
in which the commercial concessionaice is engaged in
the RAMS data system [see ref 2rence to MARINA in
A ppendix A). Unfortunately ,  as was eventuall y dis-
covered in our study ,  the firms wh ich the Corps
designates as marinas uFten do not report boat sli ps ,
and , conversely ,  the Firms which the Corps designates
as other than marinas oFten do report boat sli ps. As
a result consistent information could not be obta ined
on the firms which were marinas by Following the
Corps ’ definition and so the relevant definition of
marinas used in this study is Firms which report boat
sli ps. While it is recognized that under this system
some Firms may be classified as marinas which may —rot
be providing a Full line oF marina services , it is
judged that this error is probably insignificant in
a study of this type . That is to say, of the number
oF possible biases in a study of this type [some of
which were already mentioned), this particular one
is off minor importance .

In both subsets exam ined in this chapter the
princi pal motivation was , as indicated above , a
recognition that many of the 94 Firms in the samp le =
did not report Full sets oF data . For example , most
firms reported n e t  sales , gross proFits , total expenses
and net proFits on their income stal i lients. Also ,
most Firms reported current assets , Fixed assets ,
current liabilities , and net worth on their balance
sheets. However , the important breakdowns oF the
income statements into detailed sources oF income
or sales or detailed expense categories were Fre-
quentl y m issing. Thus, with regard to the development
of measures oF “management” eFF iciency , i .e.  , measures
by which the companies manage their expenses , assets.
or liabilities , the number of Firsit s reporting a
spe c i F i ca l l y useFul item were oFten Few in number .
Moreover , the number of observat ions For- a par t icu lar
variable that was potentiall y useful in the ana l ysis
Frequentl y dwindled to the point where i t s  stat ist ica l
reliability wa ’-- seriousl y questioned. For r- -~ramp le , in
e — - sm i n i n q an in i t i a l  mode l with 10 van -rid es, w i t f s
on ly ~2O Firms reporting va lor- n Ins - a l l  10 var i ri r le s ,
one is e f r . n i t _ h onl y S de lr - r r r r s of  f r r - 1 - i r I r n  nd .r rumor s-i

~ 

_ _ _ _ _ _
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inability to disentangle the effects of the independent
variables from one another . Large ly because oF the
difficulty in specify ing equations with as many
observations as possible , this ana lysis is Focused on
the two subsets as defined above .

Regression Ana l ysis

The results of estimating the initial regression
models wherein the list of independent variables in
Table 5. 10 are used as regressors is reported in
Table 6.1. In this case , the set oF observations
pertained to all Firms which reported emp loyees ’
wages and interest expenses , whi ch also reported
boat slips. A total oF 49 Firms which did not have
missing observations for any and all oF the regressors
was used in the model. In this and subsequent tables
in this chapter attention is Focused on the r~ate of
return on sales and the rate oF return on total
assets. Although the equations exp laining the rate
of return on net worth are reported in these tables ,
their importance is minimized as per the discussion
in Chapter 5 regarding the poor performance of this
variable.

As shown in the table , the statisticall y significant
variables with correct a priori signs in equation 5.1 ,
which explain the variation in the rate oF return on
net sales [RETSALE1) , are interest expense as a per-
centage of total expense and the Nashville dummy
variable. In the case of equation 6.2, which
explains the variation in the rata of return on tota l
assets [RTASSET1J, the statistically significant
variables with correct a priori si gns are interest
expense as a percentage of total expense . project
purpose navi gation dummy variable , and the Nashville
dummy variable. In the case of equation 6.3. which
explains the variation in rate oF return on net
worth [ R T N T W T H 1 ) ,  the s ta t is tically s ign i f i can t .
variables with correct a priori signs are lot-erect
expense , the year the pro j e c t  pool was F i l l e d,  the
ratio of current l iab i l i t ies to net worth [ w h i c h  is
probabl y significant due to some spurious no rre lat ion) ,
and the Nashville dummy variable. In all thrr ’o cases
the initial results indic ate the i mportation of doht
mano~jement to the concessionaire ’s sucnrss as
by the i r ’ r p o r - s  nor- i t  inlnni~ -~ t e~j r r r r- , - - r - .
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TABL E 6 . 1

P R E L I M I N A R Y  ~~~~RESSIQN MODELS USING DATA SUBSET
W H I C H  INCLUDES ALL F I R M S  R E P O R T I N G  iNTEREST

AND EMPLOYEE WAGE EXPENSES ,
PLUS BOA T spAcEsa -

~~

f n 49)

Dependent Var iables

Independent RETSALEI RTASSET1 RTNTWHTHI
Variables Eq. 6.1 Eq. 6.2 Eq. 6.3

INTERCEPT - .153 1.675 475.137-’-
[ 42 595)b C 26.516) [264.090)

CORPORAT - 3.166 - 3.931 53.7314
[ 6.051) [ 3.767) [ 37.518)

INTEXP - l.O765*~ - 0.672 - 1. 4388
C 0.634) C 0.395) C 3.933)

PERBOAT 0.1100 0.0295 6.4D65~ ::
[ 0.450) [ 0.280) [ 2.788)

TSHORE 0.015 O .Ol5O:~~ 0.0717
C 0.010) C 0.006) C 0.061)

ACIOTEST 0.1232 - 0.0442 - 2.0657
C 0.634) [ 0.169) [ 1.682)

FLDCONTL - 6.718 - 2.684 - 51.812
C 5.742) C 3.574) C 35.599)

N A V I G A T N  - .574 - 8.4887~°~ - 51.403
C 7.800] [ 4.856) [ 48.363)

ALL 0.104 0.0573 0.4924
C 0.160) C 0.099) C 0.980)

RRENTU 0.015 0.0128 0.0942
[ 0.013) [ 0.008) C 0.083]

YEARFULL 0.023 - 0.0367 - 3.6003::
C 0 . 3 7 5)  [ 0.233) [ 2.324)

WORKCAP 0.00005 - 0.00005 - 0.0019
C 0.0001] [ 0.00007) [ 0.0007)

C L I A B N T W  0 .633 0 .8521 - 27.E367~:d~
[ 2.103] [ 1 .309) [ 13 .039)

NS GFA - 0.0055 0.0106 0.1504
C 0.022) [ 0.014] [ 0.136)

NASHVILL - 12.850+ - 7.321FJ~d - 78,1716+
[ 7.369) [ 4.587] C 45.6136)

CON SRENT - 0.0047 0.0084 - 4.2929
[ O .~313) [ 0.195) [ 1.942)

- - -

~

- ---

~

- ~~~~~~~ - -~~~~~~~~~~~~~~~ --  - - ~~~~~~~~ - - - -— ~~~~~~~~~~~~~~ - - ------ ~~~~~~~~~-
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TABLE 6.1 [Continued)

P R E L I M I N A R Y  REGRESSION MODELS U S I N G  DATA SUBSET
WHICH INCLUDES ALL FIRMS REPORTING INTEREST

AND EMPLOYEE WAGE EXPENSES ,
PLUS BOAT SPACES3

[n 49]

Dependent Variables

Independent - RETSALEI RTASSET1 RTNTWHTHI
Variables Eq. 6.1 Eq. 6.2 Eq. 6.3

R
2 .381 .541 .639

.100 .333 .329

F 1. 354 2. 584~s-:

Standard Error 16.771 10.440 103.981

3
Significance level designations are given in

Table 5.2.

bFi gure in parentheses represents standard error
oF coefficient.
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The existence oF multicollinearity due to the
large number of interrelated variables prevents any
more meaningful tests of hypotheses regarding individual
coeFficients. An examination oF the associated F
statistic shows that in the case of equations explain-
ing RTASSET1 and RTNTWTH1 the null hypothesis that
the entire set of coeFFicients is jointl y equa l to
zero can be rejected. An examination of the R2 for
all three equations shows the explanatory power of
the RTASSET1 and RTNTWTH1 to be considerably higher
than the corresponding power of RETSALE1. For Future
reference in comparing equations which differ in terms
off their numbers of independent variables a~~d
observat ions , the ad justed R2 [denoted as A ] has
been calculated as well. As Johnston and other
econometricians have pointed out , this summary 1
measure is more relevant in comparison of models,

A n imp lication of the total shore line variable
[TSHORE] in all estimated equations is that in a
comparison oF two firms located on diFFerent pro jects
the firm located on the larger one in terms of shore
line , ceteris paribus , will have associated higher
rates of return on the profitability measures. The
interpretation of the Nashville dummy variable [NASHVILL]
indicates , ceteris paribus , that Firms located in this
Corps district will have lower profitability ratE-sr
compared to Firms in other districts. In additi~~r
projects designed p r i m ar i ly  For navigation purpcE- :’s
CNAVI GATN) have a detrimental eFfect on concessi . -saire
profitability since the sign oF the coefficiant
this case is consistentl y negative . Finall y , the
number of recreational renta l housing units rcr
Families [RRENTU) in the pro ject  is also re la tad  to
the p- oF itabili ty measures, thus indicating the

4 importance oF project—based Famil y accomodatiuns in
assuring prof itable concessionaire operations .

To reiterate , the results presented in Table 6.1
represent the initial estimates oF the rngress r
models. Because much simp ler models would be m c:
useFul For forecasting concessionaire financi al

1
J . J rust -on , Economet s- .; c Me t h r o  I - ;  N w  ~ i i  -k

Mc [t-aw --Hii . -~econd e d i t i o n, 1972], pp. l h ~~ 1 t l .

a - - --~~----------~~~~~~~~~~~ -— ~~----~~ -- - - - ~~~ -- -~~~- ——--- -- ---
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performance , the number of variables has been reclucnrs
in each of the three models. The decision to exclude
specific variables from a particular model was made
on the basis of those variables having incorrect
signs, extreme ly low “t” values , and relativel y low
simple correlations [as reported in Chapter 5]. As
a result in all three models the final set of
independent variables varied among the models. The
results of re—estimating -the models are presented in
Tables 6.2 [firms reporting interest and wage
expenses] and 6.3 (Firms reporting interest and
wage expenses , p lus boat slips].

The results off the Final regression models show
slightly smaller A2 statistics than the initial
regression models but this is to be expected in any
regression ana lysis. On the other hand , the adjusted
A 2 is higher than in the initial estimated models.
In the case of the variables measuring rate oF return
on total assets and net worth , the regression
equa tions exp la i n approx i matel y 45 to 63 per cent
oF the variability in these measures among the Firms
in the respective samples. While it would be idea l
to have the ability to explain all of the variability
in the dependent variables , it is impossible to do
so——particularly in microeconomic studies where many
random influences affect the individua l firm .
Furthermore , since the treatment of the managerial
influences affecting proFitability was deficient in
this study there exists an additiona l inability to
explain all off the variability in profitability due
to the importance of such influences. At this point ,
however , one may be reasonably confident oF the
adequacy of the models derived.

As noted above , the results in Table 6.2 are
based upon the subset of firms wh ich reported interest
and employee wage expenses , while those in Table 6.3
are based upon the subset which , in addi t ion, reported
boat spaces available for rent . As in t h e  previous
regression models , and based upon the conclusions
drawn in the previous chapter , none of the fin a l
regression equations have includn:~ the m arket
variables as explanatory v a r i r h l r - - ’ . A lthough i n i t i a l
regress ions were run which i ncluuie 1 - ; r -  - s .  1 r i  r r - ~ s - f
var iables , none oF the market .  var iabl e h r ~ the

_ _  _ _
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TABLE 6. 2

FINAL REGAE3SION MODELS USING DATA SUBSET
WHICH INCLUDES ALL F IRMS R E P O R T I N G

INTEREST AND EMPLOYEE
WA GE EXPENSES8

(n= 67)

Dependent Variables

Independent RETSALE1 RTASSET1 RTNTWTH1
Var i ab les Eq. 6.4 Eq. 6.5 Eq. 6.6

CONSTANT 0 .434 2.225 -5.744
( 7~~780) b [10.872) [109 .480)

TSHORE O .O14:o~ O.0l2~~:o:: 0.o85~:~,:~
C 0.007] [ 0.005) [ 0.047]

FLDCONTL - 6.932:~ - 3.453 - 33.310
C 4.220] ( 2. 963) 1 30 . 772)

ALL 0 .141 0.096
[ 0.116) C 0.082)

R R ENTU O .Oll~ 0.0l 3:~~ 0.083
[ 0.008) C 0.006) [ 0.067]

Ct JRPORAT - 1.867 - 3.407 22.216
1 4.062) [ 2.996) C 31.443)

WORKCAP 0 .000004 - 0.00007 - 
- 
0.002

( 0,00007] C 0.00006) C 0.001)
INTEXP — O .99l~~:~::: —

C 0.374] C 0.259)
NASHVILL -l2 .416++ - 8.4O9++ - 79.l88-~--’-C 5.714) C 3.926] C 39.957)
NAVIGATN - 6.253~:: - 35.357

[ 3.911) C 39.765)
YEARFULL - 0.018 - 1 .204

C 0.184) [ 1 .890]
NSGFA 0.012 0.139

C 0.012] [ 0.118]
PERBOAT 3.824:~

) [ 2.164]
CLIABNTW - 

- 33.870::::rr
[ 10.062] 

--- - --~~~~ ~~~-- --—--- ~~~- -~~~~~~~~
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TABLE 6.2 (Continued)

FINAL REGRESSION MODELS USING DATA SUBSET
WHICH INCLUDES ALL FIRMS REPORTING

INTEREST AND EMPLOYEE
WAGE EXpENSESa

(n 57]

Dependent Variables

Independent RETSALE1 RTASSET1 RTNTWTH1
Variables Eq. 6.4 Eq. 6.5 Eq. 6.6

R2 
-- ~~ - -~--3-~4- -- - - -  - ------ -- -----.--53~~

— 4O~~

.~~70 .415 .303

F 3. EE7::::::::: 4. 6D9~:::n:r 3.

Standard Error 14.326 9.606 98.677

3SigniFicance level designations are given in
Table 5.2.

bFi gure in parentheses represents standard error .

I
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TABLE 6.3

FINAL REGRESSION MODELS USING DATA SUBSET WHICH
INCLUDES ALL FIRMS REPORTING INTEREST AND

EMPLOYEE WA GE EXPENSES ,
PLUS BOAT SPACES

Cn~ 4S)

Dependent Variables

Independent RETSALE1 RTASSET1 RTNTWTH1

L Variables Eq. 8.7 E g. 8.8 - q.~~~6.9 - - - -  - - - —-  -

CONSTANT - 0.016 0.307 - 7.189
[8.613] [12. 110] [128 .500)

TSHORE O.Ol4*’:~ 0.0l3;oo: 0.O92~°~
C 0.008) [ 0.005] C 0.057)

FLOCONTL - 6.655:~ - 2.210 - 37.907
C 4.928) C 0.508) C 36.1383

ALL 0.120 0.071
C 0.133] C 0.089)

RRENTU 0.013 O.Ol5:::: 0.077
C 0.010] C 0.007] C 0.082)

CORPORA T - 2.313 - 3.705 26.618
C 4.682) C 3.325) C 36.690]

INTEXP — O.96l~:~:: —

C 0.442) C 0.278]
WORKCAP 0.00003 - 0.002

C 0.00008 ) C 0.0007]
NASHVILL -11.292+ - 7.112+ - 78.323-’-

C 6.323] [ 4.179] C 43.235)
N A V I G A T N  - 6.96l~ - 46.226

C 3.874) [ 47.811)
Y EA A FULL - 0.007 - 1.297

C 0.200) [ 2.163)
NSGF A 0 .008 0.161

C 0.012) C 0.134)
PERBOA T 3. 884~d~

C 2 . 514)
CLIABNTW - - 33.D98::~~

C 11.287) 

~~~~~~~~~~-- -
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TABLE 6 .3 [Continued]

FINAL REGRESSION MODELS USING DATA SHEET WHICH
INCLUDES ALL F IRMS R E P O R T I N G  INTEREST AND

EMPLOYEE WAGE EXPENSES ,
PLUS BOA T SPACES8

C n 49)

Dependent Variables 
- - - - -

~~~~

_ - epe~ d8nt- RETEA LE1 - RTAS SET 1 
-- - 

RTNTWTHI
Variables Eq. 6.7 Eq. 6.8 Eq. 6.9

R
2 

.370 .522 .445

.183 .396 .280

F 2.843:~ 4.l58:::~~ 2.686:::::~
Stand8rd Error 15.360 8.914 107 .785

3
Signifficance level designations are given in

Table 5.2.

bFi gure in parentheses represents standard error .

_ A ~~~~~~~~~~ ~~~~~~~- —- -  —— - - ---—~~~~ --~~~~~~-~~~~-- -----
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correct signs and , hence , were rejected from the models.
It is recognized that the Failure to include exp lanatory
variables , wh ich are important in explaining the
variations in the dependent variables and which are
correlated with included explanatory variables will
lead to specification errors and biases in the
estimates of the coefficients of the included
explanatory variables. However , in this case it
is felt that every possible attempt was made to
mi nimize these biases.

An examination of the independent variables
included in the final regressions shows that seven
are project—related and six are Firm—related. In
Tables 6.2 and 6.3 the single most important
explanatory variable in equations 6.4 and 6.5, and
6. 7 and 6.8, respectively ,  is the intE~rest expense
variable (INTEXPJ which measures interest expenses
as a percentage of total expenses. While the interest
expense variable was not significant in the rate of
return on net worth equation [equations 6.6 and 6.9)
and was thus not included in the fina l regression.
another var iable--the ratio of current liabilities
t~ net worth CCLIABNTW)--discloses the same efFect.
Ir—i this latter case the variable enters the model
with a negative coefficient , which again emphasizes
the importance of debt management. The results for
INTEXP and CLIABNTW emphasize the importance to
profitable management of keap ing debt and liabilities
in line wi th the firm ’s ability to meet interest
obligations on these debts while maintaining a
proFitable operation.

Among the other statist ical ly si gnificant
variables in the list of independent variables were
the total shoreline CTSHORE], flood control as a
project purpose CFLDCONTL), navigation as a project
purpose CNAVIGATN), and the number of Famil y
recreational renta l units on the project CARENTU].
In addition , the Nashville district dummy variable
CNASHVILL) is negative and signiFicant. As a result
oF these Findings it can be concluded that , on the
basis oF this sample , the purpose ns- the project and
the number of famil y housing units , ceteris paribus
are associated with the relative proFitability oF
concessionaires. 

— - _- ---~~~~~~~~~ - - --- - -_ - —-- -- .
~~~~~-- --- - -- -----_— - --~~~ _ _ _
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One off the ffirm variables of interest is the
legal status oF the concessionaire [CORPORAl]. This
variable takes on a value of one if the concessionaire
is a corporation and a zero if it is either a
proprietorsh ip or a par tnershi p. In all of the
regression equations reported in Tables 6.2 and
6.3 , this particular variable is negative but
insigniFicant From zero . IF the corporate Form of
organization imp lies lack of managerial control ,
then the negative sign on this variable would
suggest tha t “absentee” ownership may be detrimenta l
to proFitable concession operations. This fact was
mentioned severa l times in the interviews which were
conducted with concessionaires and Corps district
oFficials.

The working capital variable (WORKCAP] has a
variety oF signs in all of the equations but it is
never statistically signiFicant From zero since a
positive sign .was expected . This variable reFlects
liability management to a great extent and , as with
the interest expense and current liability management
variab les, it reflects the Firm ’s ability to adjust
to changing sales and inventories , among other
Factors. Since it is a standard measurement of
managerial eFFiciency , it was included in all the
models .

A similar interpretation can be made oF the net
sales management variable CNSGFA], although it was
not statistically significant From zero. The more
efficient use a Firm makes of its assets , which are
in Fact , the generators of proFits , the more likel y
it is to have positive earnings. In other words ,
the higher the sales per unit of assets , the hi gher
the profitability of the Firm . Alth ough in all
regression models the expected positive si gn was
Found for this coefFicient , none were statisticall y
si gnificant from zero . As in the case oF other
managerial variables this variable was included in
the final regression model in order to minimize the
possibility of specification bias which would
possibly occur if it were omitted. One other point
should be mentioned in order to correctl y interpret
the results For this variable. It was noted in
Chapter 4 that. m s n v  unprofitable f irms have a large
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amount of funds tied up in non—earning assets such
as land , sewage Facilities , parking, etc . In these
cases, the firm reports relatively high gross fixed
assets but can , at the same time , have relatively
low sales and profitability. The existence of
several unprofitable firms in this situation could ,
in part , explain the statistica l insignificance of
this variable.

F i n a l l y ,  the age oF the project as represented
by the last two digits of the year comp leted [YEARFULL]
is statistically insignificant but has the expected
sign. This suggests that newer projects are less
successful in attracting visitors and thus in providing
the potential For profitable operations for concession-
aires. Consequently ,  it was judged that older projects
Cbeing more established) can more readil y attract
visitors which enhance the potential profitability oF
concess ionaires located or-, these projects. The
variable measuring the percentage of boats rented
was statistically sign ificant only in the rate oF
return on net worth models and was not included in
any other models since it was not associated with
these va r i ab les in the simp le correlation analysis.

An examination off the associated F statistics
reported in Tables 6.2 and 6.3 indicates that in all
six regressions , the nu l l  h~~potheses that the entire
set off coefficients is jointl y equa l to zero can be
rejected . As in the initial model , the best Fit is
achieved for the rate oF return on total assets
variables and the worst for the rate oF return on
net sales. An examination oF the adju .3ted A2 indicates
these models exp lain relativel y more variability than
the initial models. Using these critenir . the most
satisfactory model is equation 6.5 which n~~plains
the rate oF return on tota l assets.

In develop ing these Fina l regression models.
other variables besides those reporLed in Tables 5.2
and 6.3 were experimented with as wel 1. Many of
these variables are related to other v s r- iab los  and
therefore serve as proxies for the iatt i n , A l  t hoLir  

~~
r

the size uE the estimated models could ~-t cuba bl y be
Further reduced by el i m i n a t i n g  none of the indepc-n- - - r o

variables , it was decided that thenc- model-; w old
utilized since they are , in the jud~~er- r-nt of t il l -
researchers. th~ re~~ t. ones a f t  i ir;iuIc .


